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(57) A DECT communication system having: at 
least one portable part; and a fixed part for connection 
to a GSM interworking unit of a GSM communication 
system and capable of wireless communication with the 
portable part to provide data service communications 
between the portable part and the GSM interworking 



unit; and including converting means for converting be- 
tween data service signals at the portable part and sig- 
nals in ISDN format, so as to provide data service com- 
munications between the DECT communications sys- 
tem and the GSM interworking unit at a data rate greater 
than 9600 bps. 
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Description 



This invention relates to providing high speed data sen/ices across a communications system that includes a link 
between a DECT system and a GSM system. 

5 Figure 1 shows the functional reference configuration for conventional intenworking between a DECT (digital Eu- 

ropean cordless telephone) system and a GSM (global system for mobiles) system. Figure 1 shows that the DECT 
portable part (PP) 1 communicates with the DECT fixed part (FP) 2 over an air interface 3. The fixed part communicates 
with a GSM mobile switch centre (MSG) 4 over the standard GSM A-interface 5, In the signalling plane of the A-interface 
mapping takes place only on the CC/NWK and MfyMslWK levels, so the DECT system does not use the lower layers 

10 of the A-interface. Documents [1 2] to [1 8] listed below provide the detailed definitions of how GSM services are provided 
over the DECT air interface. 

Document [1 4] in particular defines the implementation of bearer services. This takes as its basis that in the DECT/ 
GSM interface the GSM error correcting protocol RLP is terminated to the intenworking unit (IWU) of the DECT fixed 
part, and the DECT air interface (based on the C data profile) provides its own error correction over the DECT air 

IS interface by the re-transmitting MAC layer protocol and by the DLC layer re-transmitting the LAPU protocol. This pro- 
tocol model is illustrated in figure 2. where block 6 represents the DECT portable part, block 7 represents the DECT 
fixed part and block 8 represents the GSM mobile switch centre interworking unit. Thus, in this standard implementation 
the RLP and LAPU protocols function independently; the RLP protocol operating over the A-interface (9 in figure 2) 
between GSM and DECT and the LAPU protocol operating over the DECT air interface (10 in figure 2). Details of the 

20 DECT C data profile are given in document [21] below. This defines the provision of data rates up to and including 
9600 bps (bits per second). In a conventional DECT/GSM system this data speed is the limit of the data service - in 
which the system carries signals representing data that has been provided to the system in a digital form by a user of 
the DECT portable part, or that is to be provided by the system to that user in a digital form. 

This solution (where the RLP protocol is run over the A-interface between the DECT fixed part intenworking unit 

25 and the GSM mobile switch centre) was chosen because of standardisation demands: the standard GSM A-interface 
was not to be altered and the DECT/GSM intenvorking system had to adapt to the solutions that had already been 
adopted for GSM. However, one major problem of this DECT/GSM interworking arrangement is that it is limited by the 
relatively low data transmission rate (9600 bps) available over the GSM air interface, although theoretically the DECT 
system, with higher capacity over its radio interface, could provide data rates that are much higher as well as being 

30 infrastructure-compatible. Because of this, when the DECT system is transmitting data according to the model of figure 
2 its transmission rate must be adjusted before the interface with the GSM network so as not to exceed 9600 bps. This 
rate is now deemed to be relatively slow - for example current modem sen/ices are capable of operating at at least 
28800 bps. 

Another problem with the system is that because the RLP protocol and GSM specific V110 rate adaptation are 

35 used over the A-interface but not over the DECT air interface the DECT fixed part intenworking unit has to be compli- 
cated, and less efficient than it might othenwise be. The RLP protocol was originally designed for error correction over 
the GSM air interface and the modified GSM V1 10 rate adaptation used under the RLP protocol was designed with 
the GSM air interface rates (of no more than 9600bps) in mind. In fact, these protocols are not really needed over the 
A-interface in DECT/GSM interworking because the DECT protocols handle the air interface link. 

40 Another problem is that the system of figure 2 cannot convey modem signals because of the limitation of the A- 

interface. In the GSM system this type of digital data transmission was selected for data services because the GSM 
voice codec is not capable of conveying modem signals. However, the air interface of the DECT system can support 
PCM codecs and can therefore support modem signalling. If this type of signalling could be supported over the DECT/ 
GSM interworking link it would give the user much more flexibility. 

45 Another issue is that GSM modem sen^ices are based on the GSM network behaving as an extended V.24 link, 

so that in a modem connection over GSM the data temnination equipment (DTE) is connected to the mobile telephone 
and the data connection equipment (DCE) to the mobile switch centre. In this arrangement the mobile switch centre 
modem (DCE) has also to establish a connection to the far end DCE (usually located in a network external to the GSM 
system). This can take a long time. If in a DECT/GSM intenwori<ing system it were possible to bypass the GSM V.24 

so interface, and even the mobile switch centre modem, the data rates could be increased and the time to establish a 
connection could be decreased. 

The present invention aims to address some or all of these problems. 

According to the present invention from one aspect there is provided a DECT communication system having: at 
least one portable part; and a fixed part for connection to a GSM interworking unit of a GSM communication system 
ss and capable of wireless communication with the portable part to provide data service communications between the 
portable part and the GSM Intenworicing unit; and including converting means for converting between data service 
signals at the portable part and signals in ISDN format, so as to provide data service communications between the 
DECT communications system and the GSM interworking unit at a data rate greater than 9600 bps. 
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Preferably the signals in ISDN format are carried over an ISDN communications link between the fixed part and 
the GSM intenvorking unit. That link may preferably be an A-interface between the DECT interworking un.t and the 
GSM intenvorking unit. Preferably a LAP protocol such as RLP is not used over the A-intertace. Most P^eterabV the 
system is also capable of providing conventional 9.6 kbps data services over the A-.nterface. The data rate of the ISDN 

£ data is suitably at least 64000 bps. preferably a whole multiple of 64000 bps. most preferably in the range from 1 to 
32 times 64000 bps. Preferably the GSM communications system includes a GSM nnobile switch centre which is an 
ISDN exchange and which includes the GSM intenworking unit. .... 

The converting means may be provided in the DECT fixed part or the DECT portable part. Where the converting 
means is provided in the fixed part it is preferably provided in the interworking unit of the fixed part. 

70 The DECT communications system suitably includes pulse code modulating means for. during communication of 

data from the portable part to the GSM communications system, pulse code modulating data received by the Portable 
part before its conversion to ISDN format. The fixed part nr>ay include the pulse code modulating means and/or the 
portable part may include the pulse code modulating means. The pulse code modulating means bay be connected to 

a modem, preferably a user modem. r .• 

IS The DECT communication system suitably comprises configuration means for transmitting link-configuration «n- 

formation to the GSM interworking unit. The link-configuration information may suitably include an instruction to the 
GSM interworking unit to disable echo cancellation over the communication link between the fixed part and the GSM 

'"^^TtJ*! s"gnals'in ISDN format are carried over the wireless link between the portable part and the fixed part, preferably 
20 with the converting means located in the portable part. If not. it is preferred that the converting means is located in the 
fixed part. The converting means suitably includes a local area network bridge located in the fixed part. 

The DECT communicatfon system preferably comprises means for detecting a data call originated outside the 
DECT communication system and activating the converting means so as to provide a data sen/ice for the call at a data 
rate greater than 9600 bps. 
25 The data signals to or from the portable part may be in a second ISDN format. 

Preferably the GSM communication system provides a connection to an extemal network. Preferably a protocol 
is run from that network all the way to the portable part. That protocol may be the LAP protocol. This preferably allows 

for convenient handover of the fixed part. ^- w t.,r.ir.c. 

The quality of the sewice may be transparent or non-transparent. The service may be provided in the form of voice 
30 band data, in which case the system (suitably the mobile switch centre of the GSM system) is preferably capable of 
disabling echo cancellation over the 64 kbps link. A data service communication link between the portable part arid 
the fixed part may be provided by means of the LU5/LU6, LU7. A/B. C or D profiles. The data service signals preferably 

contain digital user data. . ^ • ■ . 

According to the present invention from a second aspect there is provided a communication system compnsing. 

35 

- a GSM communication system having a GSM intenworking unit; and 
a DECT communication system having: 

at least one portable part; and ■ - , ■ , 

. a fixed part for connection to a GSM interworking unit of a GSM communication system and capable of wireless 
communication with the portable part to provkJe data sewtee communications between the portable part and 
the GSM intenworking unit; ^ ^ ■ , 

and including converting means for converting between data service signals at the portable part and signals 
in ISDN format so as to provide data sen/ice communications between the DECT communications system 
and the GSM intenworicing unit at a data rate greater than 9600 bps across at least two ISDN communication 
links; 

the GSM intenworking unit having switching means for switching the ISDN links to a common connection outside 

the GSM communication system. . j ■ 

60 The present invention will now be described by way of example with reference to the accompanying drawings, in 

which: 

figure 1 shows the functional reference configuration for DECT/GSM interworking; 
figure 2 shows the protocol stack for standard DECT/GSM non-transparent bearer services intenworking; 
SB figure 3 shows a general reference model for high speed data connection between DECT and GSM; 

figure 4 shows a reference model for non-transparent PSTN/ISDN 3. 1 kHz audio access; 
figure 5 shows a protocol stack for non-transparent PSTN/ISDN 3.1 kHz audio access; 
figure 6 shows a reference model for transparent PSTN/ISDN 3.1 kHz audio access; 
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figure 7 shows a protocol stack for transparent PSTN/ISDN 3.1 kHz audio access; 

figure 8 shows a reference model for voice band PSTNTISDN 3.1 kHz audio access; 

figure 9 shows a protocol stack for voice band PSTN/ISDN 3.1 kHz audio access; 

figure 10 shows a reference model for transparent direct ISDN UDI access; 
s figure 11 shows a protocol stack for transparent direct ISDN UDI access; 

figure 12 shows a reference model for non-transparent direct ISDN UDI access; 

figure 13 shows a protocol stack for non-transparent direct ISDN UDI access; 

figure 14 shows a reference model for non-transparent bridge LAN access; 

figure 15 shows a protocol stack for non-transparent bridge LAN access; 
10 figure 16 shows a reference model for transparent bridge LAN access; 

figure 17 shows a protocol stack for transparent bridge LAN access; 

figure 18 shows a reference model for non-transparent direct LAN access using the C.2 profile; 
figure 19 shows a reference model for transparent direct LAN access using the C.2 profile; 
figure 20 shows a reference model for non-transparent direct LAN access using the A/B.2 profile; 
IS figure 21 shows a reference model for non-transparent V.1 10 rate adaptation changes in the GSM mobile switch 

centre interworking function; 

figure 22 shows a protocol stack for non-transparent V.110 rate adaptation changes in the GSM mobile switch 
centre interworking function; 

figure 23 shows a reference model for transparent V.110 rate adaptation changes in the GSM mobile switch centre 
20 interworking function; and 

figure 24 shows a protocol stack for transparent VII 0 rate adaptation changes in the GSM mobile switch centre 
interworking function. 

Figure 3 shows a general reference model for a system to provide a data connection between DECT and GSM at 
2S greater than 9600 bps. The system makes use of the fact that the GSM mobile switch centre is itself an ISDN (integrated 
services digital network) exchange. Therefore, its switch is capable of supporting links at the ISDN data rate of 64 kbps 
wrth the DECT fixed part. Links of this type have already been used in the DECT/GSM interworking profile when 64 
kbps pulse code modulated (PCM) voice links have been used for DECT voice services. However, in the system of 
figure 3 the 64 kbps link is. used for data transmissions, and up to 32 ISDN-type links at 64 kbps links can be provided 
30 for data traffic. (So the value N in figure 3 can be in the range from 1 to 32). In this way an added level of sen/ice can 
be provided to DECT handset users whose fixed part is interconnected to a GSM network. 
Four basic types of Interworking function are available: 

1 . The DECT fixed part has modem pools which use the PCM connection as a normal PSTN/ISDN 3. 1 kHz modem 
3S service to provide the user of a DECT portable part with data rates up to the limits of his modem (currently typically 

28.8 kbps). This is described in implementations 1 and 2 below. 

2. The DECT fixed part has the interworking functions for the ISDN UDI (unrestricted digital information), thus 
providing ISDN data sen/ices directly to a user of a DECT portable part. This is described in implementation 3 below. 

3. The GSM MSC connects the 64 kbps UDI directly or using local area network (LAN) bridges to the DECT fixed 
40 part, thus providing LAN services to a user of a DECT portable part. This is described in implementations 4, 5 and 

6 below. 

4. The GSM MSC interworking function is modified in order to provide V110 rate adaptation even for higher bit- 
rates than 9600 bps. whilst having a high bit-rate modem for connection. This is described in implementation 7 
below. 

46 

The sen/ice can be provided in the form of a GSM transparent (T) or non-transparent (NT) service. Obviously, 
transparent service is preferred since non-transparent service will use part of the transmission capability to provide 
error correction by the RLP. The RLP was originally designed to correct errors of the GSM air Interface but In the present 
system the DECT air interface can offer its own error correction procedures, with no correction being needed on the 
so part of the A-interface. The DECT error rate is approximately 10-^ if the MAC layer lp_error_correction service is used 
(A/B-data profile) or even ^0^^^ if a LAP protocol is used on the DLC layer (C-data profile). 

Details of the A/B data profile are given in document [22]. Details of the C data profile are given in document [20]. 

When (in a non-transparent service) the GSM RLP protocol is used for error correction over the air interface, error 
correction is not needed in the A-interface since the DECT air interface is capable of providing both non^ransparent 
ss and transparent services. For this reason the A-interface should function transparently, providing a flexible and simple 
access interface for different type of interworking services. Therefore, the DECT air interface should differentiate the 
non-transparent and transparent cases. This greatly simplifies the functionality of the A-interface. 

The only situation where the LAP protocol (RLP) might be needed in the A-interface is during external handover 
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(i e handover between two DECT fixed parts, with the IVISC being the anchor between them). However, it should be 
noted that external handover is rare and its support is optional in the DECT/GSM interworking profiles. (In fact this 
question is the same as for the GSM transparent service BSC handover situation). 

If transparent service is selected for the A-lnterface Initially, there is a possibility to add later some level of LAP 
5 protocol (such as V. 1 20) to the interface - for instance for external handover reasons. Especially when a transparent 
64 kbps connection Is run all the way to the DECT portable part (i.e. when the DECT air Interface is also transparent) 
the LAP protocol (V. 120) can be run from the MSG or even from the external network (ISDN) to the mobile. This solves 
external handover problems since the handover between DECT systems is transparent to the LAP protocol. 

For implementing the air interface one of the data profiles C (see document [20]) or A/B (see document [22]) can 
w be used for non-transparent services. For transparent services the DECT DLC (see document [4]) layer LU7. LU5/LU6 
combination or D data profile (see document [23]) are options. 

Some specific implementations of this system will now be described, with reference to figures showing correspond- 
ing reference models and U-plane protocol models. The protocol model for the C-plane is described in document [12]. 

IS Implementation 1: PSTN/ISDN 3.1 kHz Audio Access 

In this implementation the user's data is carried over the DECT air Interface in the form of digital data information. 
For non-transparent-quality sen/ice the C-data profile is used over the DECT air interface and the DECT fixed part 
intenworks to the modem and the GSM PLMN. This is illustrated in figures 4 and 5. Data temninal equipment (DTE) 11 
is connected via a V.24 link 12 to the DECT portable part 13. Using the C-profile. this passes the data from DTE 11 
over the DECT air interface 1 4 to the DECT fixed part 1 5. At the fixed part is a V.24 intenworking unit 1 6 which passes 
the data to a modem 17. From the modem the data is pulse code modulated by PCM unit 18 and then passed over 
one or more ISDN links over the A-interface 1 9 to the MSG 20. From the MSG the pulse-code-modulated signals are 
passed over the PSTN/ISDN network 21 in the normal way and finally decoded by DCE equipment 22 (for instance 
another modem) at the end of the communication link. The reverse procedure applies when data is sent in the opposite 
direction. 

Details of the C-data profile are given in document [20]. 

For transparent-quality sen/ice LU7. the D-profile or an LU5/6 combination can be used over the DECT air interface. 
In any of these cases the DECT air interface has to be able to support Interworking to modems via a transparent link 
- so CCITT V.110 frames have to be run over the air interface using the said profiles. Therefore, the DECT fixed part 
has to be able to handle V.11 0 and modem intenworking. This is illustrated in figures 6 and 7. 
Details of the D-profile are given in document [23]. 
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Implementation 2: \Aoice Band Data 



In this implementation the user's data is carried as PCM-coded voice band signals all the way to and from the 
DECT portable part. This allows a user to connect a nomnal voice band modem to the portable part. Hence, this im- 
plementation is especially attractive In radio local loop (RLL) environments and when facsimile equipment is to be 
connected to the DECT portable part. ^ ^ 

40 Figures 8 and 9 illustrate this implementatton. As these figures show, the user's data is conveyed through a modem 

23 and a PCM codec 24 In the portable part 25. and then as PCM-coded voice band signals over the DECT air interface 
26 The MSG 27 connects the 64 kbps PCM-coded connection directly to the PSTN or ISDN 28. from where it reaches 
the destination modem 29 compatible with the modem 23 used at the portable part. The PGM coding is decoded in 
the local exchange before reaching the modem. Modems of types up to at least V34 (28.8 kbps) can be used. 
45 The Interworking unit in the DECT fixed part 30 implements a combination of ETS 300 370 (see document [1 2]) 

for signalling, with some additions, and the G.2 data profile (see document [20]) for U-plane data. 

One advantage of this implementation is that the same modem. pool could be used for GSM interworking as is 
used for providing direct modem services between the DECT fixed part and the PSTN service. Because the MSG can 
handle the call in almost the same way as a voice call the load in the MSG modem pool is not increased by the demands 

so of DECT/GSM users. . ^. oonii ^ . 

As regards the A-interface, the MSG has to disable echo cancellation over the channel being used for PCM data. 
To instruct this to be done for a mobile-originated call some specific coding is needed in the GSM SETUP message^ 
When the call is mobile-terminated the DECT fixed part intenworking unit may, when it has received a call and recognised 
it as a modem call, indicate by means of the service negotiation process that the echo cancellers should be discon- 

55 nected; altematively the MODIFY message could be used to Indicate this to the MSG. 
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Implementation 3: Direct ISDN UDI Access 

For transparent-quality service the ISDN 64 kbps UDI connection is run over the air interface all the way to the 
terminal. Again, this can be done by using the DECT LU7 64 kbps services, LU5/LU6 or the D-profile (see document 
s [23]), and again the MSG provides a 64 kbps direct connection to the ISDN network where the terminal is also an ISDN 
DTE. This is illustrated in figures 10 and 11. In the DECT fixed part interworking unit there can be a combination of 
ETS 300 370 (document [12]) and the DECT/ISDN interworking specification, document [24]. 

For non-transparent-quality service the functionality of the DECT fixed part interworking unit is as described below 
in implementation 7. Either the terminal in the ISDN network or the ISDN network itself has to be able to interwork with 
10 V.110 frames. Another option is to use V.I 20. This is illustrated in figures 12 and 13. 

In the DECT fixed part interworking unit there can be a combination of ETS 300 370 (document [12]) and the 
DECT/ISDN interworking specification (document [24]). 

As regard the A-interface, the MSC has to be able to signal to the ISDN network the type of ISDN service requested 
(e.g. UDI with or without V.110) as well as the 64 kbps transmission link and the increased user rates. 

IS 

Implementation 4: LAN Access via an MSC Using a LAN Bridge 

For non-transparent-quality service ethemet or token ring frames are run through the GSM MSC by using an ISDN 
64 kbps connection. This requires a LAN bridge in the DECT fixed part and in the MSC site or in the ISDN network. A 
20 combination of A/B.2 profile LAN interworking descriptions and ETS 300 370 can be used. This arrangement is illus- 
trated in figures 14 and 15. 

For transparent-quality service LU7, LU5/LU6 or the D-profile is used to carry the traffic of the LAN bridges over 
the DECT air interface. This requires ISDN LAN bridge functionality in the interworking unit of the DECT portable part. 
This arrangement is illustrated in figures 16 and 17. 
25 There may either be a single user for each bridge connection or a group of users using the same connection. The 

latter option would be practical for users of a single local area network (e.g. workers at a single company). 

As regards the A-interface, there is a need for support of higher bit-rates (preferably up to 64 kbps) and UDI. The 
MSC does not necessarily have to know that the LAN frames are run over the link. 

30 Implementation 5: Direct LAN Access (of the Nokia-specific Type) for V.24 DTE 

This implementation illustrates how direct LAN access of the Nokia-specific type can be used in DECT/GSM in- 
terworking. In this case much higher bit-rates can be provided. The DaCS will remain more or less the same, but with 
the addition of V.110 rate adaptation schemes to provide data rates up to 64 kbps. The reference models for non- 
35 transparent and transparent service are illustrated in figures 18 and 19 respectively. 

Implementation 6: Direct LAN Access (of the Nokia-epecific Type) for LAN DTE 

In this implementation a further elaboration of implementation 5 provides an approach where LAN frames are run 
40 over the combined DECT/GSM system. In this configuration the DTE to portable part and the MSC to DaCS interfaces 
are no longer V24 based and the DTE is capable to utilise directly either ethemet. token ring, PPP or SLIP protocols. 
Thus the DECT air interface carries the ISO 802.3 (ethemet), 802.5 (token ring). PPP or SLIP protocol frames over 
the DECT air interface more or less transparently. Some level of interworking has to be defined in the fixed part inter- 
working unit, i.e. a definition of how the PPP or SLIP frames are carried inside DECT frames. Non-transparent working 
45 is illustrated in figure 20. Because of the nature of the service no model is given for transparent working. 

Implementation 7: Modified GSM MSC IWF for Modem Access 

For non-transparent-quality service one option Is to provide high speed PSTN modems (for instance V.34. 28.8 
so kbps) in the MSC interworking function modem pool site and to use these when the DECT/GSM 64 kbps bearer services 
are used. This requires the standard V.110 rate adaptation scheme to be used in the A-interface. 

This scheme is already used by standard GSM transparent. services, but without the coding for high speed user 
rates. Thus, to implement this option some changes in the signalling would be needed. The scheme Is illustrated in 
figures 21 and 22. 

55 For transparent-quality service the V.1 10 frames can be conveyed over the air interface by using one of the DECT 

air interface transparent services (LU7, LU5/LU6 or the D-profile). In this case the interworking unit of the DECT portable 
part has to be able to interwork with the V.110 protocol. This arrangement is illustrated in figures 23 and 24. 

As regards the A-interface, Its signalling must be changed in this implementation in order to be able to define all 
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the data rates added by the changed V110 scheme. The altered (ISDN standard) V.110 nnust be irr^plennented to the 
The operation of these interworking irDplementations in the GSM and DECT systems will now be described. 

5 Functionality in the MSG 

As defined in the SETUP message, the MSG interworking function has to connect a requested connection directly 
to thfouSSfnLtwork wnhout any int rvention. Therefore, the MSG has to be capable of connect.ng a 64 kbps l.nk to 

upon L;:'ng :;dEGT^^^^^^^ bearer services the GSM MSG must disconnect the echo cancellers as 

well by^sslngthe ?ate adaptions for inte'rWorking functions « requested. In some cases the enhanced rate adaptation 

functions may be used: 

i. if the RA 2 is to be used for better utilisation of the GSM A-interface (in this case the intermediate rates of 8. 16 

H'if'thfm'L'em poo?of°he GSM MSG interworking function offers a high rate modem (for instance a V.34 modem). 

In the case of mobile-origination the SETUP message must carry the definition of the requested service. This also 
app es^o ^t^le terminated calls, with the exception of an MO call originating from the PSTN where -^^"^^^^^'^ 
To a DECT terminal In that case the intenworking unit of the DEGT fixed part cannot recogn.se the modem before he 
U-plane?as bTn Lnec^ However, this problem can be overcome bvrhaving a ^XSlTESyT^eZceTa 
speed data connection or by using a DEGT call modify functionalrty to change the ADPGM DEGT a.r interface to a 
data-based connection. 

25 Functionality in the DEG T Fixed Part 

The inten^orking unit of the DEGT fixed part can take care of the signalling protocol messages mapping as de- 

'"Tsomt'creTlhe iiterworking unrt of the fixed part must also provide U^lane rate adaptation and multiplexing. 
30 The U-plane functionality will depend on the reference configuration. 

Ghanaes from the Standard Svstem 

SomeadditionstothestandardGSMsignallingelementsareneededinorderfortheDECTf«^p^^^^^^^ 

the rs'o™!Sps Cefore no addlLal informaTion elements are required on the DEGT 

T AnLTeV t^rDE^rwU-™ element could be reformatted complete^ to fit to the needs of the 

"'"^Tdyrgr p'r ™ in the figures it will be seen that all these serv.es. wHh tHe exception of th^^^^^ 
11 0 r^e aZSion changes model, can be based on the same A-intertace structure. It is the functionalrty of the inter- 

'-'"''T^'uir:.^^^^^ -M rate adaptat.n to be - 

V. 1 10 rate adaptation scheme, thus allowing higher rates than 9.6 kbps to be used across the A-.nterface. In this case, 
the following changes are required in the GSM A-intertace: 

i Bvoassing of the V 1 1 0 rate adaptatton functions in the interworking unit and direct connection to the PSTN^SDN^ 
ii: imp^ement^g the altered (ISDN standard) V.110 in the mobile switch centre. (This is needed for implementation 

Ji' New values are needed to indicate the new rate values up to 64 kbps and N times 64 kbps ^''I'^'^J'l^^Z 
ate> fi Jd or by allocating a new octet in for the <transmission rate> field in the beare^^^Pf ' ^'^'"^111° 
Son is to use the <User information layer 1 protocol> field to indteate "64 kbps Df^T^GSM beare sen,^e _ 
Tv in ?he Iformation transfer capability> field of the bearer capability element a value "3. 1 kHz audio is needed 
to indicate voice band modem connectton through the MSG for implementation 1. ^^^hiiitx/ «i«ment 

V IwSiues "32 kbps" and "not used" are needed in the <lntermediate Rate> field in the bearer capability elernent. 
vi. FoTImpirmentaSon 6 in the Bearer capabimy element new values are needed in the <User infom^tion layer 
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2 protocol> to indicate 'SLIP*. "PPP" and 'ISO 802.x" (Local Area MAC layer frames. 

vii. A field value to indicate DECT/GSM 64 kbps bearer services may also be needed in the Bearer capability 
element in order to differentiate DECT/GSM interworking from GSM services which cannot use the direct 64 kbps 
connection. 

viii. For implementation 1 the MSG has to be able to disable the echo cancellers. 

ix. If several 64 kbps links are to be used then the MSG has be able to switch these to the ISDN network, or it has 
to be able to multiplex multiple 64 kbps link in its interworking function. 

The implementations described above all have the capability of providing higher bit nates than for standard DECT/ 
GSM interworking. This is done by using the capacity of the MSG for 64 kbps switching. In addition to the ISDN based 
connections GSM also provides mobility management to the terminals. All this can be accomplished with only minor 
changes in the MSG IWF and signalling. If multiple 64 kbps links are used then the MSC as well as the DECT fixed 
part has to be able to handle multiplexing. 

The system described above can provide a number of notable advantages over the standard DECT/GSM inter- 
working system: 

a. the standard MSC interworking functions can be bypassed, with neither the RLP protocol nor the GSM V.IIO 
being used, and so one or more 64 kbps links can be provided through the interworking network; 

b. whilst the signalling of the GSM A-intertace and the DECT air interface may be modified for the new type of 
connection and Interworking function, standard V.1 10 rate adaptation can also be used. 

c- ISDN Unrestricted Digital Information (UDI) or PCM coded link(s) can be provided all the way to the DECT fixed 
part through the 64 kbps links with the GSM MSC; 

d. the quality of service (transparent/non-transparent connection) can be distinguished only in the DECT air inter- 
face; and 

e. new interworking functions dependant on the desired type of interworking service can be provided, so each 
different type of interworking service can have its own intenworking function. 

This system described above combines advantages of the DECT and GSM systems for data services: the mobility 
offered by GSM and the high air interface transmission capability of DECT, without requiring great changes in the MSC. 
Using the 64 kbps links over the A-interface merely occupies capacity of the interface which is not used fully by the 
current GSM system (because of the limitations of the GSM air Interface, current GSM data services use only part of 
the capacity). 

This could be an attractive solution for GSM operators, allowing them to extend their current GSM networks to the 
expanding area of high speed data services with minor changes in their MSCs. In addition this solution can be com- 
patible with the DSS.1+ interface, where a DSS.1 ISDN interface is provided between the DECT fixed part PBX and 
the MSC with added GSM based mobility. 

The following table compares the current system (as defined in document [14] above) and the enhanced system 
described above. 



Subject 


Current DECT/GSM system 


Enhanced DECT/GSM system 


Data rate provided 


Up to 9.6 kbps. 


Up to 64 kbps and even higher in the future 
(assuming the MSC can switch more than 
one 64 kbps link to the same source/ 
destination). 


Interworking networks 


PSTN, ISDN. 


PSTN, ISDN, LAN, High speed networks. 


Quality of service 


Non Transparent. 


Non Transparent, Transparent, Voice band 
data. 


Signalling 


Complies with GSM 04.08. 


Modified GSM 04.08 (towards ISDN 1.451). 
assuming some minor modifications to the 
signalling elements. 


Data channel 


GSM A-interface V. 1 1 0 based rate 
adaptation. 


ISDN UDI or ISDN V. 1 1 0 or voiceband 64 
kbps PCM for modems. 


User data services 


V.24 interfaced DTE connection or ISDN 
UDI connection. 


V.24 interfaced, ISDN UDI, LAN 
intenworking. 
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Details of GSM 04.08 are given In document [26]. Details of ISDN 1.451 are given l^S]. 
?his the Enhanced services provide for a much wider selection of bearer services, for example. 

r ^:^T^"^T^^. A use, oan conn.e. Ms c»n ™den, .o .he DECT ,o,.,na, ,PP,. Thte p,o.«es 

a flexible and compatible solution. 

References 

nl'g^ 'l,la~, OEOtSsSM, n,'eL,*,ng^ Docu™o.s m •= 1^21 9ive nv>r. Wo„-.»n abou, ,Ke 

DECT data profiles. 

[, 1 ETS 300 1 75.. 2nd edi.ion: "Radio Equlpmem and Sys.ems (RES); Digtel 6u,opear Cordless Telecoirmuni- 
^^.V^^S^J^^B^^'^Z^:^ Sys..™ ,RES,; P,„.a, Ewcpean Co,d»ss Te..c«.™„,. 

STtIS?.™^ -SdrE^rrar^^^^^^^^ --Poan CO..SS Te_,. 

^^dTE^ur- a^^^^^^^ O.,., European Co.,ess Te~,. 

SrTlS?s?S,rdr -^dTEt" <B^-.: European Cordless Tel,eon,™n,- 

^'rTlS™r -Sdr^^^^^^^ O,,... E^opoan CO..SS Te.eeon^un,. 

cations (DECT) Common Interface Part 7: Security features European Cordless Telecommuni- . 

[81 ETS 300 175-8 2nd edition: "Radio Equipment and Systems (RES). Digital turopean ^ 

cations (DECT) Common Interface Part 8: Speech coding and transmission . 

Tqi FTR 015- -Diaital European Cordless Telecommunications Reference document^ 

[9] ETH uio- uigndi cuiupoa ewo*»r,,e /npciv Diaital Eurooean Cordless Te ecommunications (DECT) 

[101 ETR 043- "Radio Equipment and Systems (RES), uigaai turopeun 
Common Interface Services and Facilities requirements specification". 

MiT^R n^s "Diaital European Cordless Telecommunications System description document . 

2 Vts S 370' nd ed bn: Radio Equipment and Systems (RES); Digital European Cordless 
ILn^GtobTsys^emforMo^ 

procedure description for 3.1 KHz ^P^f^'^^^'^'^^^l^^ .„_g.. j^j^j^g, European Cordless Telecommunications/Glo- 
[1 31 prETS 300 499: "Radio Equipment and Systems (RES). Digital ^"f°P®=" ™ - p„ pp ^-^^^ intercon- 
bal System for Mobile Communications (DECT/GSM) lnterv«>rking profile GSM MSC DECT FP Food interco 
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services, point to point and Cell broadcast" 

[18] {DE/RES-03058): "Radio Equipment and Systems (RES); Digital European Cordless Telecommunications / 
Global System for Mobile Communications (DECT/GSM) Interworking profile, Implementation of facsimile group 3" 
[19] ETS 300 536 (GSM 03.40): "European digital cellular telecommunication system; Technical Realisation of the 
Short Message Service (SMS) Point-to-point (PP) phase 2V 

[20] prETS 300 651: "Radio Equipment and Systems (RES); Digital European Cordless Telecommunications 
(DECT) Data services profile, Generic data link sen^ice, Service Type C, Class 2" 

[21] prETS 300 435: "Radio Equipment and Systems (RES); Digital European Cordless Telecommunications 
(DECT) Data services profile, Base Standard including interworking with connectionless networks (Service Types 
A and B , Class 1)" 

[22] prETS 300 701: "Radio Equipment and Systems (RES); Digital European Cordless Telecommunications 

(DECT) Data services profile, generic frame relay service with nnobility, (Service Types A and B , Class 2)" 

[23] (DE/RES-03082): "Radio Equipment and Systems (RES); Digital European Cordless Telecommunications 

(DECT) Data services profile, Isochronious data services with mobility, (Service Types D , Class 2)" 

[24] ETS 300 434: "Radio Equipment and Systems (RES); DECT/ISDN for end system configuration" parts 1 and 2." 

[25] CCITT Recommendation 1.451: "ISDN user/network interface layer 3 - specification." 

[26] GSM 04.08 (ETS 300 557): "Digital cellular telecommunications system (Phase 2); Mobile radio interface layer 
3 specification". 

All these documents are incorporated herein by reference in their entirety 

The present invention includes any novel feature or combination of features disclosed herein either explicitly or 
implicitly or any generalisation thereof irrespective of whether or not it relates to the claimed invention or mitigates any 
or all of the problems addressed. In view of the foregoing description it will be evident to a person skilled in the art that 
various modifications may be made within the scope of the invention. 



Claims 

1 . A DECT communication system having: 

at least one portable part; and 

a fixed part for connection to a GSM interworking unit of a GSM communication system and capable of wireless 
communication with the portable part to provide data service communications between the portable part and 
the GSM interworking unit; 

and including converting means for converting between data service signals at the portable part and signals in 
ISDN format, so as to provide data service communications between the DECT communications system and the 
GSM interworking unit at a data rate greater than 9600 bps. 

2. A DECT communication system as claimed in claim 1, wherein the signals in ISDN format are carried over an 
ISDN communications link between the fixed part and the GSM interworking unit. 

3. A DECT communication system as claimed in claim 1 , wherein the data rate of the ISDN data is at least 64000 bps. 

4. A DECT communication system as claimed in claim 1 , wherein the GSM communications system includes a GSM 
mobile switch centre which is an ISDN exchange and which includes the GSM intehworking unit, 

5. A DECT communication system as claimed in any of claims 1 to 4, wherein the DECT communications system 
includes pulse code modulating means for, during communication of data from the portable part to the GSM com- 
munications system, pulse code modulating data received by the portable part before its conversion to ISDN format. 

6. A DECT communication system as claimed in claim 5, wherein the fixed part includes the pulse code modulating 
means. 

7. A DECT communication system as claimed in claim 5, wherein the portable part includes the pulse code modulating 
means. 

8. A DECT communication system as claimed in any preceding claim, comprising configuration means for transmitting 
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link-configuration information to the GSM interworklng unit, the link^^onfiguration information '"^'"^'"9 '"f 
tion to the GSM intenworking unit to disable echo cancellation over the comrnunicat.on hnk between the f .xed part 

and the GSM inlerworking unit. 

9. A DECT communication system as claimed in claim 1. wherein the signals in ISDN format are carried over the 
wireless link between the portable part and the fixed part. 

10. A DECT communication system as claimed In any preceding claim, wherein the converting means includes a local 
area network bridge located in the fixed part. 

11 A DECT communication system as claimed in any preceding claim, comprising means for detecting a data can 
■ originated outside the DECT communication system and activating the converting means so as to provide a data 
service for the call at a data rate greater than 9600 bps. 

IS 12. A communication system comprising: 

- a GSM communication system having a GSM interworklng unit; and 
a DECT communication system having: 

20 - at least one portable part; and ^^«^ui^ «f 

. a fixed part for connection to a GSM interworking unit of a GSM communication system and capable of 
wireless communication with the portable part to provide data service communications between the port- 
able part and the GSM interworking unit; ^ ^ t.. ^ ^'^j,. 
and Including converting means tor converting between data service signals at the portable part and sig- 
nals in ISDN format, so as to provide data service communications between the DECT comnnun. cat ions 
system and the GSM interworking unit at a data rate greater than 9600 bps across at. least two ISDN 
communication links; 

the GSM intenvorking unit having switching means for switching the ISDN links to a common connection outside 
30 the GSM communication system. 
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